Autoimmune encephalopathy associated with immunoglobulin G (IgG) autoantibodies binding to IgLON5 is characterized by a sleep disorder that includes sleep-disordered breathing and parasomnia, accompanied by gait disturbance, bulbar symptoms, dysautonomia, and cognitive decline.^[@R1]^ The effect of immunotherapy in patients with anti-IgLON5 disease remains unclear.

We herein report the polysomnographic findings and the clinical and immunologic characteristics of a patient with IgLON5-IgG before and after 1 year of immunotherapy.

Case report {#s1}
===========

A 69-year-old man was admitted to our institution for excessive daytime sleepiness associated with complex stereotyped movements. Three years before, the patient was admitted to the intensive care unit for respiratory failure due to vocal cords palsy in adduction and underwent tracheotomy; a pacemaker was placed after 2 episodes of severe bradycardia. Five years before, he experienced erectile dysfunction and constipation; then, his wife reported complex movements during sleep.

Video-polysomnography revealed finalistic movements mimicking daily activities (oneiric stupor), such as eating, at sleep onset and in the second half of the night ([video 1](#SM1){ref-type="supplementary-material"}). Electroencephalographic activity during those periods was characterized by a double peak of frequency at 5 and 10 Hz; moreover, K-complex and sleep spindles were absent. This undifferentiated NREM sleep was followed by a poorly structured N2 sleep, with rare K-complex and sleep spindles and then by normal N2 sleep and few epochs of N3 sleep. REM sleep was undetectable ([figure, A](#F1){ref-type="fig"}). Neurologic examination revealed mild gait ataxia. The patient had an open tracheostomy, and he was on assisted ventilation during the night. He had cognitive impairment and needed help for most activities of daily living (ADL). Neuropsychological examination showed a Mini Mental Status Examination (MMSE) score of 24/30, a prevalent impairment of visuospatial functions: Multiple Features Target Cancellation (MFTC) accuracy was 0.89, number of false recognition was 4, and time of execution was 240 seconds; the accuracy of the Rey Word Recognition Test (RWRT) was 0.78, and forward spatial span was 3. Anti-IgLON5 encephalopathy was suspected, and IgLON5-IgG was tested by indirect immunofluorescence on mouse brain and cell-based assays, as previously described.^[@R2]^ IgLON5-IgG was detected in both patient\'s serum (titer: 1:5,000) and CSF (1:100). The patient\'s human leukocyte antigen (HLA) typing revealed HLA-DQB1\*05:01 and HLA-DRB1\*10:01. Brain MRI and 99mTc-hexamethylpropyleneamine oxime (HMPAO)-single photon emission computed tomography were normal. The patient was treated with monthly IV immunoglobulins (0.4 g/kg/d for 5 days), prednisone (0.8 mg/kg), and azathioprine (2 mg/kg). Subsequently, he progressively improved, showing a reduction of daytime sleepiness and of motor activation during the sleep, as reported by the spouse. After 1 year of immunotherapy, home-based unattended PSG showed a partial improvement of sleep architecture: REM sleep was present and characterized by physiological muscle atonia. Undifferentiated NREM sleep was present exclusively in the second half of the night, but with less sustained muscular activation ([figure, B](#F1){ref-type="fig"}). Despite the improvement of the sleep organization and the reappearing of the REM sleep, we did not observe a significant reduction in the percentage of undifferentiated NREM sleep (e-table, [links.lww.com/NXI/A117](http://links.lww.com/NXI/A117)). The neurologic examination showed a resolution of gait ataxia. An improvement of cognitive functions was observed: the MMSE score was 30/30; MFTC accuracy was 0.96, number of false recognition was 5, and time of execution was 91 seconds; the accuracy of RWRT was 0.85, and forward spatial span was 6. These findings were consistent with an improvement in the domains of visual spatial attention, working memory, and episodic memory. The patient regained independence in the ADL. IgLON5 antibodies were still detected in both serum (1:1,000) and CSF (1:10), but with a lower titer.
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###### 

Video recorded before starting immunotherapy at sleep initiation, recorded during undifferentiated NREM. The patient is performing complex movements, mimicking the gesture of eating.Download Supplementary Video 1 via [http://dx.doi.org/10.1212/NXI.0000000000000577.inline-media](10.1212/NXI.0000000000000577.inline-media)

![Hypnogram and density spectral array images\
(A) Hypnogram and DSA before the treatment. Hypnogram: undifferentiated NREM sleep is prevalent, particularly at the sleep onset and in the second half of the night (black arrows); REM sleep is not detectable. DSA showing the power spectrum of electroencephalographic frequencies (0--64 Hz) in bipolar C3-O1 derivation: undifferentiated NREM sleep is characterized by a continuous activity with a double peak of frequency at 5 and 10 Hz. (B) Hypnogram and DSA after 1 year of immunotherapy. Hypnogram: an NREM-REM cycle is present. Undifferentiated NREM sleep is still present in the second half of the night (black arrow). DSA: undifferentiated NREM sleep is still characterized by a continuous activity with a double peak of frequency at 5 and 10 Hz. DSA = density spectral array.](NEURIMMINFL2019019877f1){#F1}

Discussion {#s2}
==========

The effect of 1 year of immunotherapy in a patient with anti-IgLON5 encephalopathy is herein documented by polysomnography and neuropsychological examination. Anti-IgLON5 disease involves prevalently the brain stem and hypothalamus, 2 structures that are crucial for wake-NREM-REM sleep alternation.^[@R3]^ In fact, wake is promoted by the ascending reticular activating system located in the brainstem and basal forebrain. Conversely, median and ventrolateral preoptic nuclei of the hypothalamus are considered the generators of slow-wave sleep; REM-generator neurons are sited in pedunculopontine and laterodorsal tegmental nuclei.^[@R4]^ The disease is characterized by autoantibodies binding IgLON5, a neuronal cell adhesion molecule, and by the neuropathologic evidence of Tau aggregates, suggesting a combined autoimmune and neurodegenerative pathogenesis. Evidence is compelling that IgLON5-IgG has pathogenic potential.^[@R5]^ The effect of immunotherapy in anti-IgLON5 encephalopathy is still debated, with some patients being poorly responsive to immunotherapy^[@R1],[@R6]^ and others showing a good response.^[@R7]^

Our observation suggests that sustained immunotherapy can improve sleep disorder and cognitive impairment in anti-IgLON5 disease. The improvement of neurologic symptoms was associated with a decrease in IgLON5-IgG titer. Further studies are needed to develop a standardized therapy regimen for this severe disease.
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